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Figure  1. — Range  of  sugar  pine  {Pinus  lamhertiana) . 


(Pinus  lambertiana)  X 

By  H.  S.  Betts,  formerly  senior  engineer,  Division  of  Forest  Products  ^ 

Sugar  pine  is  the  largest  of  the  pines,  sometimes  reaching  a  height 
of  240  feet  and  a  diameter  of  10  feet.  The  trunk  is  straight,  has 
little  taper,  and  often  is  free  from  limbs  for  75  feet  above  the  ground. 
Sugar  pine  grows  principally  in  the  mountains  of  central  and  north- 
ern California  and  southern  Oregon.  The  wood  is  soft,  straight- 
grained,  easy  to  work  with  tools,  and  holds  its  shape  well.  It  is 
very  much  like  Eastern  white  pine  in  appearance  and  properties, 
and  the  two  woods  are  used  for  many  of  the  same  purposes.  The 
principal  uses  of  sugar  pine  include  building  construction,  boxes, 
doors,  frames,  sash,  and  patterns.  The  form  and  size  of  the  tree 
make  it  possible  to  furnish  pieces  practically  free  from  defects  in 
sizes  as  large  as  48  inches  wide,  4  inches  thick,  and  16  feet  long. 

There  is  a  marked  scarcity  of  sugar  pine  reproduction  throughout 
its  range  except  under  the  very  best  conditions.  The  tree  is  subject 
to  attack  by  insects  of  various  kinds  which  in  certain  localities  have 
caused  the  loss  of  5  to  10  percent  of  the  stand.  The  fungus  disease 
kno^m  as  white  pine  blister  rust  has  attacked  sugar  pine  stands  of 
Oregon  and  northern  California.  The  outlook  for  a  continuous  sup- 
ply from  young  stands  of  sugar  pine  in  the  future  is  not  favorable 
except  where  the  disease  is  controlled. 

Nomenclature. — Sugar  pine  is  sometimes  called  California  sugar 
pine. 

Distribution  and  growth. — Sugar  pine  grows  from  the  Coast  and 
Cascade  Kanges  of  western  Oregon  to  the  Coast  and  Sierra  Nevada 
Kanges  of  California,  through  southern  California  in  scattered  stands 
(fig.  1),  to  Sierra  San  Pedro  Martir  in  northern  Lower  California. 
The  largest  trees  and  heaviest  stands  are  found  in  California  from 
Tulare  to  Eldorado  Counties,  in  cool,  moist  sites  on  the  west  slope 
of  the  Sierra  Nevada  at  elevations  of  from  4,000  to  7,000  feet.  Sugar 
pine  rarely  occurs  in  pure  stands,  except  in  scattered  small  areas  of 
about  an  acre,  and  is  seldom  if  ever  found  on  larger  areas  except  in 
mixture,  principally  with  ponderosa  pine,  incense-cedar,  white  fir, 
and  Douglas-fir. 

Sugar  pine  attains  an  age  of  more  than  500  years  and  grows  to  a 
larger  size  than  any  of  its  associates  except  the  sequoias  with  which 
it  is  occasionally  foimd.  Mature  sugar  pines  under  favorable  condi- 
tions reach  an  average  height  of  175  feet  and  diameter  of  4.5  feet. 
In  virgin  forests  of  California  trees  have  reached  a  diameter  of  as 

1  Revised  by  Division  of  Forest  Products  Research,  Forest  Service,  Washing- 
ton, D.C.,  and  Forest  Products  Laboratory,  Forest  Service,  Madison,  Wis. 
Mr.  Betts  retired  in  January  1945. 

Production  data  are  derived  from  the  1954  census  of  manufactures  or  from 
later  estimates.  Figures  in  table  1  are  from  special  detailed  surveys  covering 
the  use  of  indi\idual  species  in  the  manufacture  of  wood  products;  the  latest 
survey  was  taken  for  1948. 


540525°— 60 


1 


much  as  4  inches  in  40  years  and  an  average  height  of  92  feet  and 
diameter  of  18  inches  in  100  years.  One  of  the  most  remarkable 
characteristics  of  the  tree  is  its  abihty  to  sustain  its  rate  of  growth 
up  to  a  very  advanced  age.  The  cones  are  very  large — generally 
from  12  to  18  inches  long.  Occasionally  they  reach  a  length  of  23 
inches.  Considerable  moisture  in  both  soil  and  air  is  essential  for 
the  rapid  development  of  sugar  pine  throughout  all  stages  of  its  life, 
particularly  during  the  seedling  and  sapling  periods.  The  tree  grows 
best  in  full  sunlight  except  in  early  youth.  It  does  not  reproduce 
abundantly,  probably  because  the  seeds  are  conspicuous  and  edible 
so  that  only  a  small  proportion  germinate. 

Various  agents  tend  to  shorten  the  life  of  sugar  pine  or  prevent  its 
reproduction.  Repeated  fires  cause  butt  scars,  or  catfaces,  which 
weaken  the  tree  and  bring  about  conditions  favorable  to  disease. 
Fire  also  destroys  large  numbers  of  seedlings  and  young  trees.  Squirrels 
cut  off  ripe  and  unripe  cones,  and  consume  or  store  the  edible  seed. 
Insects,  especially  bark  beetles  and  a  flat-headed  borer,  kill  con- 
siderable quantities  of  merchantable  sugar  pine  timber.  The  tree  had 
been  quite  free  from  disease  until  recent  years,  but  is  now  seriously 
threatened  by  the  white  pine  blister  rust.  This  disease  cannot  spread 
directly  from  an  infected  tree  to  a  healthy  tree,  but  requires  an  inter- 
mediate host  of  currant  or  gooseberry  bushes.  The  spores  from  in- 
fected trees  are  released  in  the  spring  and  alight  on  the  leaves  of  these 
bushes,  rapidly  infect  them,  and  form  other  spores.  When  these  new 
spores  are  liberated  in  the  fall,  they  are  carried  by  the  wind  and  infect 
healthy  trees,  thus  starting  the  cycle  again.  The  only  known  method 
of  checking  the  disease  is  to  destroy  all  the  currant  and  gooseberry 
bushes  in  and  near  forests  that  contain  any  of  the  white  pines — a 
large  and  difficult  undertaking. 

Supply. — The  total  stand  of  sugar  pine  of  sawtimber  size  in  the 
United  States  amounted  to  35  billion  board  feet  in  1953.  About 
80  percent  of  the  total  stand  of  sugar  pine  occurs  in  northern  California 
and  the  remaining  20  percent  in  southwest  Oregon. 

Properties. — The  heartwood  of  sugar  pine  is  buff  or  light  brown, 
sometimes  tinged  with  red.  It  does  not  turn  as  dark  on  exposure  as 
does  the  heartwood  of  eastern  or  western  white  pine.  The  narrow  to 
medium-wide  sapwood  is  creamy  white.  The  wood  often  becomes 
discolored  during  the  seasoning  process  because  of  the  action  of  blue 
or  brown  stain  fungi.  These  stains  do  not  affect  the  strength  proper- 
ties of  the  discolored  wood.  Such  wood,  while  unsuitable  for  natural- 
finish  purposes,  is  entirely  suitable  for  woodwork  that  is  to  be  painted. 

Sugar  pine  contains  resin  canals,  both  longitudinal  and  transverse, 
which  show  on  cross  sections  or  tangential  faces  as  small,  dark- 
colored  dots  or  as  thin  black  or  brown  streaks.  Freshly  cut  surfaces 
of  green  lumber  often  exude  small  quantities  of  a  sugary  substance. 
In  the  annual  rings,  which  are  fairly  distinct,  the  springwood  merges 
gradually  into  the  slightly  darker  summerwood. 

The  wood  is  straight-grained,  comparatively  uniform  in  texture, 
easy  to  work  with  tools,  has  a  very  small  shrinkage,  is  readily  seasoned 
without  warping  or  checking,  and  stays  in  place  well.  Sugar  pine  is 
light  in  weight,^  moderately  weak,  not  stiff,  moderately  soft,  and  low 


2  The  average  weight  of  sugar  pine  in  a  thoroughly  air-dry  condition  (12  percent 
moisture)  is  25  pounds  per  cubic  foot. 
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in  ability  to  resist  shock.  The  wood  takes  and  holds  paiat  well,  being 
classed  with  the  other  two  commercial  white  pines  (eastern  white 
pine  and  western  white  pine)  in  this  property  and  ahead  of  the  other 
softwoods  with  the  exception  of  the  cedars,  baldcypress,  and  red- 
wood. In  ability  to  resist  decay,  sugar  pine  is  rated  intermediate. 
It  does  not  split  easily  in  nailing  and  has  moderate  nail-holding  ability. 

Principal  uses. — Sugar  pine  is  used  almost  entirely  in  the  form  of 
lumber  or  products  manufactured  from  lumber.  The  largest  amounts 
of  sugar  pine  lumber  are  used  in  building  construction,  boxes  and 
crates,  sash,  doors,  frames,  blinds,  general  millwork,  and  foundry 
patterns.  Less  important  uses  include  shade  and  map  rollers  and  boot 
and  shoe  findings.  Like  eastern  white  pine,  sugar  pine  is  suitable 
for  nearly  every  part  of  a  house  because  of  the  ease  with  which  it 
can  be  cut  and  shaped,  its  ability  to  stay  in  place  and  hold  paint,  and 
its  nailing  properties.  High-gTade  building  material  of  sugar 
pine  includes  interior  and  exterior  trim,  siding,  and  panels.  Lower 
grade  material  is  used  for  sheathing,  subflooring,  and  roof  boards. 
Sugar  pine  has  proved  very  satisfactory  for  boxes  because  of  its 
light  weight  and  color,  nailing  properties,  and  freedom  from  taste 
and  odor.  It  is  a  favorite  for  raisin  trays  and  boxes. 

Sugar  pine  has  come  into  increasing  use  as  a  pattern  wood  in 
foundries  partly  because  of  the  decreasing  supply  of  high-grade 
eastern  white  pine — long  the  standard  pattern  wood — and  partly 
because  sugar  pine  meets  closely  the  exacting  requirements  and  is 
available  in  wide,  thick  pieces  practically  free  from  defects.  The 
manufacture  of  shakes  (hand-split  shingles)  consumes  only  a  small 
amount  of  sugar  pine,  but  the  industry  is  an  interesting  and  unique 
survival  of  pioneer  methods. 

Table  1  shows  the  amounts  of  sugar  pine  used  in  the  manufacture 
of  various  products  in  1912,  1928,  1933,  1940,  and  1948.  The  material 
was  practically  all  lumber,  with  very  small  amounts  of  veneer  and 
logs  and  bolts. 

Production. — The  production  of  sugar  pine  lumber  amounted  to  331 
miUion  board  feet  in  1954  (fig.  2).  Of  this  volume,  some  248  million 
board  feet  was  cut  in  California  and  83  million  board  feet  in  Oregon. 
The  average  annual  production  of  sugar  pine  lumber  in  the  10-year 
period  1945-54  amounted  to  about  358  million  board  feet. 

Sugar  pine  lumber  was  first  reported  separately  in  1869  when 
approximately  35  million  board  feet  was  produced.    During  the  next 


Figure  2. — Lumber  production  of  sugar  pine,  1869-1954. 
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Table  1 . — Sugar  pine  used  in  the  manufacture  of  wooden  products,  by 
specified  years,  1912-48 


Product 


1912 


1928 


1933 


1940 


Airplanes  

Agricultural  implements  

Boot  and  shoe  findings  

Car  construction  and  repair  

Caskets  and  burial  boxes  

Containers  (except  cooperage)  _  _ 
Dairy,  poultry,  other  supplies. 

Electrical  equipment  

Fixtures  

Flasks  

Furniture  

Handles  

Housetrailers  

Instruments,  musical  

Instruments,  professional  and 

scientific  

Laundry  appliances  

Machinery  

Matches  

Mill  work  

Patterns  

Prefabricated  houses  and  house 

panels  

Radios,   phonographs,  sewing 

machines  

Refrigerators  

Rollers,  shade  and  map  

Ship  and  boat  building  

Shuttles,  spools,  bobbins  

Signs,  scenery,  displays  

Sporting   equipment,  athletic 

and  playground  

Surgical  supplies  

Tanks  -  

Toys  

Trunks  and  valises  

Vehicles,  motor  

Vehicles,  nonmotor  

Venetian  blinds  

Woodenware,  novelties,  miscel- 
laneous  


Mbd.ft. 
50' 


Mbd.ft. 


25 


61 


24,686 


950 
100 
122,  364 


207 

{') 
376 
3 

(') 
1,  004 

24 
2 
19 


1,  033 


985 


531,  798 
^  294 

(') 


5  80,  234 
6  2,  975 

(') 


30 
200 


8  75 
""488" 
i,"683' 


M  bd.  ft. 
41 


24,  163 
14 
5 
76 

(') 

72 
8 

390 
33 


40 
65 

19,  857 
5,  545 


43 

"i" 


11 


11 


301 
41 


6 

429 


M  bd.  ft. 
105 
1 

2,  278 
158 


41,  522 
74 
15 
204 

45 
5 

655 

664 
27 


90,  285 
21,  413 


(0 


7 
13 
893 
244 
3 
52 


19 
54 
111 


21 


102 


Total 


59,  211 


210,  933 


50,  810 


245 
161,  095 


1  Does  not  include  sugar  pine  used  for  containers  by  plants  not  classified  as 
manufacturers  of  wooden  products  and  included  in  later  surveys. 

2  Included  in  "Woodenware,  novelties,  miscellaneous." 
^  Flasks  combined  with  patterns  in  earlier  reports. 

Included  in  "Vehicles,  nonmotor." 
^  Includes  planing  mill  products  such  as  flooring,  siding,  and  ceiling. 
^  Does  not  include  sugar  pine  used  for  flasks  and  patterns  by  plants  not  classified 
as  manufacturers  of  wooden  products  and  which  were  included  in  later  surveys. 

7  Included  in  "Millwork." 

8  Includes  kitchen  cabinets. 

9  Included  in  "Vehicles,  nonmotor." 
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30  years  there  was  a  gradual  rise  in  production,  followed  by  a  more 
rapid  but  irregular  rise  that  culminated  in  the  production  of  349 
million  board  feet  in  1929.  A  peak  production  of  433  million  board 
feet  was  attained  in  1953. 
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